Objective: The principal aim was to establish whether dental appearance affects employment prospects, and if so a secondary aim was to ascertain whether there is a difference between public-facing and non-public-facing jobs. Design: A prospective cross-sectional experimental analogue study. Participants: Ninety undergraduates studying at London Metropolitan University School of Business. Methods: Vignettes comprising curriculum vitae (CV) with a single photograph of the applicant attached formed the experimental manipulation. For each job application, the written information on the CV remained constant, but the attached photograph had one of three altered dental appearances: (1) aligned teeth, (2) maxillary stainless steel labial fixed appliance and (3) an absent maxillary left lateral incisor. To ascertain whether there are differences between public-and non-public-facing jobs, two different job descriptions with matching CVs were designed. Each participant was randomly assigned an envelope containing one CV with one photograph and asked if they would shortlist the candidate for an interview. Likert scales were used with higher scores indicating greater likelihood to shortlist. A Multivariate Analysis of Variance was conducted with Photo (three levels) and Job Type (two levels) as independent variables, and gender as a covariate. Results: A trend was found for the candidate with an absent maxillary lateral incisor to be less likely to be shortlisted for the public-facing job, compared to both candidates with aligned teeth and with fixed appliances. There were no significant main effects and the interaction was not significant. The effect of gender was not significant. Conclusions: In this study, dental appearance did not influence employment prospects. When a photograph is attached to a CV, the dental appearance of the photograph did not influence whether a candidate was shortlisted for a job interview or their anticipated job performance. There were no differences between public-facing and non-public-facing jobs.
Introduction
The relationship between physical appearance and social attractiveness has been well researched and documented in the literature (Dion et al. 1972; Beall 2007; Gillen and Lefkowitz 2009; Hutson 2013; Re and Perrett 2014) . The smile and teeth are important features contributing to the overall attractiveness of a face, and the mouth is thought to be significant in social interactions (Kershaw et al. 2008) . In the absence of other information, dental appearance influences the judgements an individual makes regarding the personal characteristics of others (Newton et al. 2003) . Significant deviation from recognised norms for dental and facial appearance is viewed as socially unacceptable (Cons et al. 1983) . Therefore, dental aesthetics may impact many aspects of life that involve the formation of social judgements, such as interviews for university and employment (Newton et al. 2003) .
It has been reported that attractive individuals tend to earn more, have more successful life outcomes, and have greater self-worth than individuals who are rated as less attractive (Dion et al. 1972; Loh 1993) . Since dental appearance forms a significant component of facial appearance, it follows that a good dental appearance has been suggested to be a requirement of prestigious occupations among some professional groups (Jenny and Proshek 1986) . Research has been carried out to explore the effect of appearance on recruitment decisions (Stevenage and McKay 1999) . Analysis showed that possession of a physical disability significantly reduced the chances of being selected, but the presence of a facial disfigurement had an even greater negative impact (Stevenage and McKay 1999) . Since these findings suggest that facial disfigurement has a negative impact on job prospects, it follows that dental appearance may also influence employment decisions.
Research into what have been termed 'dentally induced social judgements' identifies a link between dental appearance and social judgements. The studies generally used modifications of photographs and asked respondents to judge a number of personality traits from simply looking at the picture. Adult faces displaying a normal incisor relationship were perceived to be more friendly, of a higher social class, more popular and more intelligent (Shaw et al. 1985) . The influence of orthodontic appliances on judgements made about adult orthodontic patients has also been assessed (Jeremiah et al. 2011) . A female subject with no appliance was perceived to be more intelligent than the same female wearing stainless steel or ceramic fixed appliances (Jeremiah et al. 2011) . Social judgements are negative in the presence of dental decay (Newton et al. 2003; Somani et al 2010) and missing teeth (Shaw 1981; Shaw et al. 1985; Willis et al. 2008) . Individuals with an intact dentition were consistently scored as being more successful socially and professionally than the individuals who had been altered to display decayed teeth (Eli et al. 2001) . Photographs of men with the appearance of decayed teeth were rated as less likely to have attended university (Feng et al. 2001) . Individuals who are missing upper front teeth may experience significant barriers to social and personal success (Willis et al. 2008) . Based on findings in this study, the authors suggest that highly qualified applicants who are missing teeth may not be employed as they are perceived to be unhealthy and of limited intelligence (Willis et al. 2008) .
Children with a normal dental appearance were judged to be more attractive, more desirable as friends, more intelligent and less likely to behave aggressively (Shaw 1981) . In contrast, a subsequent study used the same images to determine if dentofacial appearance would alter the expectations of schoolteachers regarding a child's academic potential, social relationships or personality (Shaw and Humphreys 1982) . This time, each photograph was attached to a fictitious school record card with a standardised educational history of an average pupil. Using a record card, depicting an 'average' educational history was deliberate in order to maximise the effect of the appearance cues upon teacher expectations. Interestingly, no bias was associated with dental or facial attractiveness in this study, when a greater 'real-life' component was incorporated. Dental appearance had no demonstrable effect on judgements made by teachers of children's academic ability, social and family relationships or personality (Shaw and Humphreys 1982) . This contradictory finding may be attributed to the additional information provided by the report cards, highlighting the need for further research incorporating more than simply test photographs.
A recent cross-sectional study sought to determine whether dental aesthetics would influence perceptions of human resource staff regarding the likelihood of hiring people (Pithon et al. 2014) . Large smiling photographs showing various malocclusions with some altered to resemble orthodontic correction were used to simulate an interview situation. On average, the images with ideal dental aesthetics were evaluated as superior with respect to intelligence and likelihood of being hired, when compared to the same subjects with non-ideal smiles (Pithon et al. 2014 ). The authors concluded that subjects with an ideal smile are evaluated more favourably by employers in terms of perceived intelligence and likelihood of being hired (Pithon et al. 2014 ).
The present study aims to extend the external validity of this research by making it more applicable to real life. Instead of asking respondents to simply make personality judgements based on a modified photograph, CV and job descriptions were incorporated to analyse if a person would get shortlisted for a job interview, based on their dental appearance. The principal aim of this study was to establish whether dental appearance affects employment prospects. Secondly, to ascertain whether there is a difference between public-facing and nonpublic-facing jobs. The null hypothesis tested was that dental appearance has no impact on an individual's employment prospects, and that there will be no difference between public-facing and non-public-facing jobs.
Materials and methods
Ethical approval was granted for this project by the King's College London Research Ethics Committee (reference: BDM/13/14-56). This prospective cross-sectional experimental analogue study was undertaken with undergraduate participants studying at the London Metropolitan University School of Business, UK. These participants were chosen as they are likely to be involved in business, employment and recruitment in their future careers. Power calculations were based on previous studies, which have suggested that an effect size of approximately 0.6 can be expected in comparing the photographs (Newton et al. 2003) . In order to detect such an effect size with 80% power and a significance of 0.05, 30 participants per photograph are required. Therefore, a total of 90 participants were recruited.
A vignette-based experimental design was used, where the vignettes comprised curriculum vitae (CV) with a single photograph attached. For each job application, the written information on the CV remained constant, but the attached photograph had one of three altered dental appearances.
The method used to create these three images was based on the technique described by Jeremiah et al. (2011) . Standardised full-face colour photographs were taken of a young adult male smiling. The volunteer had an absent maxillary left lateral incisor, which was replaced by a removable partial denture. An upper removable appliance was constructed to temporarily attach a labial stainless steel fixed appliance to the maxillary teeth ( Figure 1 ). Photographs were taken with the denture in situ; with both denture and upper removable appliance in situ to resemble a fixed appliance; and without the denture so there was an absent maxillary left lateral incisor.
Computer-aided manipulation of the photographs with Adobe Photoshop Creative Cloud 2014 was undertaken to create three standardised images, of the male volunteer with different dental appearances:
(1) Aligned white teeth with no malocclusion or pathology ( Each photograph was edited to be identical in size (7 × 4.8 cm) and positioned in the top right corner of the CV. The creation of these standardised photographs, which are identical except for the dental appearance, excludes possible confounding factors and allows the null hypothesis to be tested.
To ascertain whether there are differences between public-and non-public-facing jobs, two different CVs with matching job descriptions were designed. One CV was tailored for a public-facing job as a sales assistant in an exclusive London menswear store. The second CV was designed for a non-public-facing telesales executive position. Each job description included a person specification outlining both essential and desirable criteria. The matching CV was purposely designed to meet all of the essential criteria, but none of the desirable criteria. Creation of an average CV was deliberate in order to maximise the effect of the appearance cues on participant expectations.
Each participant was randomly assigned an envelope containing one job description with a matching CV to assess, and a short questionnaire to complete. They were placed under no obligation to participate, with the submission of a completed questionnaire implying consent to take part. The envelope contained either CV 1 or CV 2; with either photograph 1, 2 or 3 attached. Allocation concealment was ensured by the use of identical opaque envelopes. Randomisation using a computer-generated random number table ensured each participant had an equal chance of being assigned either job application with any one of the three photographs.
The interest of the investigator in dental appearance was initially concealed, by telling participants that the role of the CV on employment prospects was being researched. Previous research has shown that if the participants knew the true nature of the study, their responses would differ. The participants were debriefed about the true nature of the study immediately after collection of the questionnaires.
The questionnaire consisted of two main questions:
(1) Would you shortlist this candidate for an interview? (2) How do you think this candidate would perform in this job in terms of earning commission?
The questionnaires also asked for participant age, gender, ethnicity and year of study. Previous research has asked for this demographic data, as there is some evidence of differences in the rating of the attractiveness of faces by different groups defined by these variables. Significant effects have been found according to the participants' ethnicity (Newton et al. 2003) and gender (Kerosuo et al. 1995; Eli et al. 2001) .
Ratings of the likelihood of shortlisting the candidate were made on a five-point Likert scale. For purposes of analysis, the Likert scale was treated as a continuous variable ranging from 1 to 5 with higher scores indicating a greater likelihood of shortlisting. A Multivariate Analysis of Variance was conducted with Photo (three levels) and Job Type (two levels) as independent variables, and gender as a covariate. Similarly, ratings of the anticipated job performance of the candidate were made on a five-point Likert scale, with higher scores indicating greater job performance. The data were analysed using Multivariate Analysis of Variance. 
Results
Ninety undergraduate participants were enrolled in the study, with none being excluded. Complete data were collected from all 90 questionnaires. The randomisation method resulted in an equal number of 30 participants per photograph. Figure 3 illustrates the flow of participants in the study. 
Demographic characteristics of participants
The demographic characteristics of the participants are summarised in Table 1 . The majority were female (70%), of a white ethnic background (36.7%), with an average age of 24.53 years and in their third and final year of study (60%). Table 2 shows the estimated mean values of the shortlisting question, for each independent variable and the interaction term. There were no significant main effects and the interaction was not significant. The effect of gender was not significant (F = 0.22, p = .643). Figure 4 illustrates a trend where the candidate with hypodontia is less likely to be shortlisted for the public-facing job, compared to both candidates with aligned teeth and with fixed appliances. However, this did not reach statistical significance (F = 1.46, p = .23).
Ratings of likelihood to shortlist

Ratings of job predicted job performance
The analysis of ratings of the anticipated job performance of the candidate is summarised in Table 3 and Figure 5 . There was no significant effect of gender (F = 2.61, p = .11). There were no significant main effects and the interaction was not significant. No clear trend can be identified from Figure 5 .
Discussion
Creation of the standardised photographs for this study excluded possible confounding factors and allowed evaluation of the effect of fixed appliances and the absence of a maxillary lateral incisor on employment prospects. The questionnaire-based design used proffers the advantage of allowing reproducible experimentation under standardised conditions (Bowling 2002) . All statistical analyses used were appropriate and sufficiently powerful to test the primary hypothesis.
In this study, dental appearance did not appear to influence the shortlisting process for employment. This project found that when a photograph is attached to a CV, the dental appearance of the photograph did not influence whether a candidate was shortlisted for a job interview or their anticipated job performance. There was no difference between public-facing and nonpublic-facing jobs. However, this study analysed only one aspect of the employment process. In this project, fulfilling the essential criteria outlined in a job description seems to be more important than the applicant's dental appearance at the shortlisting stage of recruitment. Conversely, an individual's dental appearance may be a more significant factor in a face-to-face interview situation. There was no evidence to reject the null hypotheses that dental appearance has no impact on an individual's employment prospects, and that there is no difference between public-and non-public-facing jobs. Although many previous studies have found social attractiveness is influenced by dental appearance (Shaw 1981; Shaw et al. 1985; Kerosuo et al. 1995; Eli et al. 2001; Feng et al. 2001; Newton et al. 2003; Montero et al. 2014 ), a common limitation of these studies is that they simply used test photographs with Figure 5 . Estimated marginal means for predicted job performance. the inability to portray anteroposterior discrepancy and characteristics such as speech, therefore extrapolation to real life is hypothetical. In the absence of additional information, it has been shown that dental appearance does influence the judgements an individual makes concerning the personal characteristics of others (Newton et al. 2003) . However, this project contained further information, which seemed to divert attention from the dental appearance in the attached photograph. In contrast to most other studies, the artificial element of simply showing participants a photograph and asking for judgements to be made has been removed. When the participants were debriefed about the true nature of the study afterwards, several were surprised and many gave feedback that they did not even look at the photograph. These findings have positive connotations for those with minor dental anomalies that the effects of such anomalies on social judgements may be mitigated by the presence of additional information.
The findings of this current project coincide with a previous study by Shaw and Humphreys (1982) who combined manipulation of appearance with additional non-appearance information. As with this present study, the written information provided depicted an 'average' candidate, in order to maximise the effect of the appearance cues. Despite this, dental appearance had no demonstrable effect on judgements made by teachers of children's academic ability, relationships or personality (Shaw and Humphreys 1982) . Stevenage and McKay (1999) using a methodology similar to the present research found a marked negative perception of an applicant with a port wine stain for both personal qualities and job skills, and significantly reduced chances of being selected for a job compared to the same individual without the facial anomaly. This contradicts the findings of this study; however, they did not directly assess the effect of dental appearance on employment prospects. Furthermore, it is possible that the facial disfigurement shown was more obvious than the dental differences depicted in this study. It is not clear from the information given how large the images presented were.
The findings of the current research contrast with those of Pithon et al. (2014) who report that those people with ideal dental aesthetics were evaluated as superior with respect to intelligence and likelihood of being hired, when compared to the same subjects with non-ideal dental aesthetics. These discrepancies may be attributed to differences in the methodology of these two studies. In the earlier study, the photographs were presented in their original size, on a 42-inch monitor placed 50 cm from the participants. In contrast, the photograph attached to the CV in the present study was relatively small (7× 4.8 cm) and was reportedly ignored by numerous participants. Despite the limitations of simply showing a picture, the dental appearances shown in the larger photographs would be more obvious, and less likely to be ignored by participants. Furthermore, the malocclusions in the first study included a midline diastema, crowding, prominent incisors and an anterior open bite, which are different to the dental appearances tested in this study.
Recruitment is a complex process and many factors will influence an individual's employment prospects. The conclusions drawn from these findings should be considered within the limitations of this project. Despite efforts taken to make this research realistic, the experimental situation remains somewhat artificial, as the participants were not really shortlisting as true employers for a real company. Since the responses given will have no long-term consequences for the participants, they may have taken less care in considering the application than a genuine employer would. Furthermore, the students are not real employers with genuine recruitment experience, which may have influenced the results of this study. However, similar research undertaken by Stevenage and McKay (1999) included both undergraduates and professional recruitment personnel. Their results found no main effect according to participant status, indicating that the students responded in a similar manner to professional recruiters overall (Stevenage and McKay 1999) .
Since the undergraduate participants in this study are based in London, their responses may not reflect those from the rest of the UK. However, the demographic data collected show that the students represent diverse ethnic backgrounds and encompass a significant age range. The majority of participants were female; however, this study found that the shortlisting process for a young adult male was not influenced by the gender of the participant. This disagrees with previous research, which found the impact of dental appearance is greater when individuals rate faces of the opposite gender (Eli et al. 2001) . It is unknown whether a difference would have emerged if the job applicant in this study was female and the majority of participants were male.
This study employed computer-aided manipulation to create the illusion of stainless steel fixed appliances and a missing maxillary lateral incisor. Previous research has found differences in the judgements made about an individual wearing stainless steel fixed appliances, as opposed to the appearance of no appliance (Jeremiah et al. 2011) . Similarly, negative judgements have previously been reported when anterior maxillary teeth are missing (Shaw 1981; Shaw et al. 1985; Willis et al. 2008) . The different findings may be attributed to the fact that this project contained additional information, which seemed to divert attention from the dental appearance in the attached photograph. The business undergraduate participants in this study are also less likely to be aware of dental appearance than other groups, such as dental professionals. Differences have been shown to exist between various groups of evaluators (Kokich et al. 2006) . For instance, orthodontists are more sensitive than laypeople depending on the size of the discrepancy between dental and facial midlines (Johnston et al. 1999) .
With respect to the type of dental appearance tested in previous studies, research regarding the presence of decayed and discoloured anterior teeth is extensive, and has been consistently associated with significantly negative social judgements (Eli et al. 2001; Feng et al. 2001 , Newton et al. 2003 , Kershaw et al. 2008 Somani et al. 2010) . Perhaps this is related to an association with negative characteristics, such as poor personal hygiene and a lack of motivation. It is possible that including an applicant with a visibly carious anterior dentition may have led to statistically significant findings in this study.
Conclusion
. In this study, dental appearance did not appear to influence the shortlisting process for employment. . When a photograph is attached to a CV, the dental appearance of the photograph did not influence whether a candidate was shortlisted for a job interview or their anticipated job performance. . Neither the presence of fixed appliances, nor the absence of a maxillary lateral incisor influenced whether a candidate was shortlisted for a job interview or their anticipated job performance. . There were no differences between public-facing and non-public-facing jobs.
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